Neuroanatomical distribution of the melanocortin-4 receptors in male and female rodent brain.
The melanocortin-4 receptor (MC4-R) plays a critical role in several physiological functions, from food intake, energy homeostasis, neuroendocrine and cardiovascular function, to sexual responses. The brain regions and the central neuronal pathways mediating the different actions of MC4-R remain largely unknown. We aimed to use immunocytochemistry using a specific antibody against rat MC4-R, to establish the detailed neuroanatomical distribution of MC4-R in brain slices of male and estrous female rats. We demonstrated that MC4-R-positive neurons were widely distributed in several brain regions including the cortex, thalamus, hypothalamus, and brainstem. In both male and female brains, MC4-R-positive cells were especially abundant in the hypothalamus, including the paraventricular hypothalamic nucleus, lateral septal nucleus, arcuate nucleus, supraoptic nucleus, medial preoptic area and lateral hypothalamic area. A moderate number of MC4-R-positive neurons were found in the piriform cortex, bed nucleus of the stria terminalis, medial and basolateral nuclei of amygdala, periaqueductal gray, red nucleus and raphe nucleus. A dimorphic sexual difference in the number of MC4-R-positive neurons was observed in some brain regions. In the medial preoptic area and arcuate nucleus, MC4-R-positive neurons were significantly more abundant in female than in males, whereas in the lateral hypothalamus the opposite proportion was observed. This is the first time the neuroanatomical distribution, and sex differences, of brain MC4-R localisation have been described. The distribution of MC4-R is consistent with the proposed roles of MC4-R-positive neurons and provides further information about the circuitry controlling food intake, energy balance and sexual responses in both males and females.